11 Abstract Background: With improvements in early survival following congenital heart surgery, it has become 12 increasingly important to understand longer-term outcomes; however, routine collection of these data is 13 challenging and remains very limited. We describe the development and initial results of a collaborative 14 programme incorporating standardised longitudinal follow-up into usual care at the Children's Hospital of 15 Philadelphia (CHOP) and University of Michigan (UM). Methods: We included children undergoing benchmark 16 operations of the Society of Thoracic Surgeons. Considerations regarding personnel, patient/parent engagement, 17 funding, regulatory issues, and annual data collection are described, and initial follow-up rates are reported. 18 Results: The present analysis included 1737 eligible patients undergoing surgery at CHOP from January 2007 to 19 December 2014 and 887 UM patients from January 2010 to December 2014. Overall, follow-up data, of any 20 type, were obtained from 90.8% of patients at CHOP (median follow-up 4.3 years, 92.2% survival) and 98.3% at 21 UM (median follow-up 2.8 years, 92.7% survival), with similar rates across operations and institutions. Most 22 patients lost to follow-up at CHOP had undergone surgery before 2010. Standardised questionnaires assessing 23 burden of disease/quality of life were completed by 80.2% (CHOP) and 78.4% (UM) via phone follow-up. 24 In subsequent pilot testing of an automated e-mail system, 53.4% of eligible patients completed the follow-up 25 questionnaire through this system. Conclusions: Standardised follow-up data can be obtained on the majority 26 of children undergoing benchmark operations. Ongoing efforts to support automated electronic systems and 27 integration with registry data may reduce resource needs, facilitate expansion across centres, and support 28 multi-centre efforts to understand and improve long-term outcomes in this population. 
Numbers listed add up to more than the total number of patients as some patients had more than one benchmark operation at different time points during the study period 223 quality of life questionnaire (see below). As described 224 in the discussion, we have subsequently partnered 225 with healthcare information technology experts to 226 build a comprehensive system to further automate 227 electronic data capture across centres.
228
Follow-up questionnaire and data. Both centres 229 began collecting follow-up data focussed on 230 survival, burden of disease, and quality of life. 231 Although some of this information may be 232 available in the medical record and/or existing local 233 registry data -for example, hospitalisations or 234 re-interventions at the local site -these data are not 235 necessarily available for patients cared for elsewhere 236 after their initial surgery. In addition, certain 237 variables are best captured via direct patient/parent 238 report. Thus, follow-up questionnaires were designed 239 to capture this information. The questionnaires were 240 initially developed independently at each centre, and 241 over the past year we have collaborated to integrate 242 and standardised specific fields and questions. 243 An overview of data collection is presented in 244 which at a minimum included the availability of Table 2 . Overview of longitudinal follow-up data collection.
Domains Variables and data collection
Survival Assessed through a combination of electronic health record data, national data (e.g. National Death Index) when available, and family report via the general follow-up questionnaire Doctor/clinic visits Number and type of doctor/clinic visits over past year, assessed through patient/parent report via the general follow-up questionnaire, and may be supplemented by review of medical record Hospitalisations
Hospitalisations over past year at the surgical centre or other, assessed through a combination of local registry/medical record data and patient/parent report via the general follow-up questionnaire, particularly for hospitalisations at other institutions Heart-related procedures Any procedures over past year at the surgical centre or other, including surgery, catheterisation, electrophysiology procedure, etc. Assessed through a combination of medical records/registry data review and patient/parent report via the general follow-up questionnaire, particularly for procedures at other Any follow-up. Overall, follow-up data of any type 306 were obtained for 90.8% of eligible patients from the 307 CHOP. The median follow-up time was 4.3 years, 308 and the overall survival, including in-hospital deaths, 309 was 92.2%. At the UM, the overall follow-up rate 310 was 98.3% (median follow-up 2.8 years, overall 311 survival 92.7%). Of note, most patients (69%) lost to 312 follow-up at the CHOP had undergone surgery 313 before 2010. Follow-up rates across benchmark 314 operations are shown in Figure 1 , and were similar 315 across institutions and operations. 316 Questionnaire completion rates. Rates of follow-up 317 questionnaire completion among discharge survivors 318 were also examined. The follow-up questionnaire 319 completion rate was 80.2% at the CHOP and 78.4% 320 at the UM. Data across benchmark operations and 321 institutions are displayed in Figure 2 , and were 322 generally similar.
323
Pilot testing. At the CHOP, beginning in June 324 2015, an electronic system was piloted where eligible 325 patients (n = 1290) received an e-mail with a link to 326 the general questionnaire at the time of their annual 327 follow-up. Completion rates via e-mail were 53.4%. 328 Those who did not respond by e-mail were then 389 patient information collected within a site's local 390 clinical registries, as well as contact information 391 available in the electronic health record, to automate 392 the process of identifying eligible patients and 393 automatically initiate an e-mail request for completion 394 of the annual follow-up questionnaire with a link to a 395 secure portal containing the survey questions (Fig 3) . 396 Programme coordinators will continue to provide the 397 option of phone follow-up to those who prefer this 398 option or do not complete the questionnaire electro-399 nically, and the system is able to generate automatic 400 
